INTRODUCTION {#sec1-1}
============

Noncommunicable diseases (NCDs) are the leading causes of death globally, killing more people each year than all other causes combined. Available data demonstrate that nearly 80% of NCD deaths occur in low- and middle-income countries.\[[@ref1]\] According to the World Health Organization (WHO), 36 million of 57 million deaths in 2008 were due to NCDs, 29% of NCD deaths in low- and middle-income countries in 2008 occurred before the age of 60 i.e., premature deaths. It was also found that 80% of premature heart disease, stroke, and diabetes can be prevented.\[[@ref2]\] NCDs; especially cardiovascular disease, cancer, and type 2 diabetes mellitus; account for 53 and 44% of all deaths and disability adjusted life years (DALYs), respectively in India.\[[@ref3]\]

According to WHO statistics for 2010 in India, NCDs are estimated to account for 53% of all deaths. Of these deaths, cardiovascular diseases and diabetes are the most common causes of deaths due to NCDs in India.\[[@ref4]\]

The modifiable behavioral risk factors such as dietary habits, physical activity levels, tobacco, and alcohol abuse and high stress levels precipitate the development of physiological risk factors like obesity, raised blood pressure, deranged blood glucose, and dyslipidemia, leading to the ultimate progression to disease outcomes like coronary heart disease, stroke, diabetes, etc.\[[@ref5]\]

As per WHO, in India, prevalence of behavioral risk factors like current daily tobacco smoking and physical inactivity are 13.9 and 14%, respectively; while prevalence of metabolic risk factors like raised blood pressure, raised blood glucose, overweight, obesity, and raised cholesterol are 32.5, 10.0, 11.0, 1.9, and 27.1%, respectively.\[[@ref4]\] An important factor which is gaining increasing curiosity among researchers is occupation, work environment, and stress associated with it and to what extent it contributes to the development of NCDs. Studies have shown that hypertension and diabetes are more prevalent among the working population as compared to general population.\[[@ref6][@ref7]\]

The present article is an attempt to identify NCDs and their risk factors among factory workers and compare it with the comparable sample from general population.

MATERIALS AND METHODS {#sec1-2}
=====================

Study design {#sec2-1}
------------

It was a cross-sectional comparative study.

Study area {#sec2-2}
----------

The factory establishment where this study was carried out is situated in a rural area of Delhi. The factory is having processing unit for metal plating of sanitary materials.

Study period {#sec2-3}
------------

The study was conducted over a period from November 2011 to April 2012.

Selection of cases {#sec2-4}
------------------

Thirty-seven subjects working in the factory and residing in the rural area were included as cases.

Selection of comparative group {#sec2-5}
------------------------------

Residents of same area where the factory was situated who were not working in that factory were taken as comparative group. This rural area (Pooth Khurd and Barwala) consists of a population of 18,800 in 2011. Equal number of matched age and sex subjects was taken from the rural area to prevent selection bias and to nullify the effect of confounding factors. Comparative group belonged to similar age group of 5 years as factory workers.

Methodology {#sec2-6}
-----------

Screening for presence of diabetes along with its risk factors was made in both factory and comparative subjects. Both groups were subjected to fasting and postprandial blood sugar examination by glucose oxidase method and were also tested for presence of hyperlipidemia using semi auto analyzer. Their behavioral problems like tobacco and alcohol intake, physical activity and dietary habits, and anthropometric measurements were also recorded using standard techniques. Reports of all investigations were conveyed to the study subjects and were referred to nearest health facility if needed.

Study instruments {#sec2-7}
-----------------

Predesigned, pretested, semistructured questionnaire containing items to assess identification data and socioeconomic status besides risks factors of diabetes was used.

The WHO STEPwise approach to surveillance (STEPS) approach was employed to study the profile of the risk factors for the NCDs in the population. STEPS approach includes three sequential phases: Collection of information on sociodemographic variables, behavioral risk factors, that is, tobacco use, alcohol use, physical inactivity, diet, and related factors using a questionnaire (STEP 1); obtaining clinical measurements such as weight, height, waist circumference, and blood pressure using standardized protocols and instruments (STEP 2); acquiring biochemical measurements, that is, blood glucose using fasting blood samples and postprandial after ensuring to give 75 g of glucose (STEP 3).\[[@ref8]\] The standard WHO STEPS questionnaire was adapted by including local terms and translated into local (Hindi) language and was pretested before the study.

Self-reported history of use of tobacco as beedi/cigarette or any other form of tobacco, alcohol consumption, physical activity, and dietary habits including consumption of fruits and vegetables as well as history of hypertension and diabetes mellitus were obtained from both the groups.

Definitions of variables {#sec2-8}
------------------------

Working definitions of variables are adopted from the WHO STEPS questionnaire. Current smoker/smokeless tobacco user was defined as someone who at the time of the survey, smokes/uses tobacco in any form either daily or occasionally. Current daily smoker/smokeless tobacco user was defined as someone who smokes/uses tobacco everyday with rare exceptions such as not on days of religious fasting or during acute illnesses. Past tobacco smokers/user were defined as the current smokers or current daily smokers without any history of smoking/tobacco use for past one year. Current alcohol consumption was defined as one or more than one drink of alcohol consumed daily, one or more times in 1 week, one or more than one in 30 days, and one or more than one in 1 year. Former alcohol user is one who has not taken any drink for last 1 year but was taking before. Adequate fruit intake and vegetable intake was defined as one or more than one serving any seasonal fruit and cooked or raw vegetables, respectively consumed in a day for most days in a week. Physical activity is adequate when person is exercising regularly (daily or 3--4 times a week) in which his/her heart rate or respiratory rate increased for at least 10 min.

### Measurements {#sec3-1}

Physical body measurements including blood pressure, height, weight, waist, and hip circumference were taken. Blood pressure was recorded three times in sitting position on the right arm using a standard digital sphygmomanometer. The standard protocol was followed and the average of the last two readings was used in the analyses. Hypertension was defined as blood pressure more than or equal to 140 mmHg systolic and/or 90 mmHg diastolic according to the seventh report of the Joint National Committee.\[[@ref9]\] Measuring tape made of nonstretchable steel which measures height to nearest centimeter with an accuracy of 0.5 cm was used.

Portable weighing machine with capacity up to 150 kg and measures weight to the nearest 500 g was taken. Waist circumference was measured using a tape measure in centimeters, and the measurement was made in the midaxillary line midway between the last rib and highest point of the iliac crest. Hip circumference was measured horizontally at the point of maximum circumference over the buttocks. Height was measured with the participant standing barefoot, upright against a wall with head in the Frankfort position, heels and knees together and looking straight ahead. After being appropriately positioned, the participant was asked to exhale and height was marked on the wall. The height of that marked point on wall was measured by nonstretchable steel tape to the nearest centimeter. Weight was recorded in kilograms using a standard weighing scale with the participant in light clothing, standing still with face forward and arms by the sides of the body. Body mass index (BMI) was calculated as weight in kilograms divided by height in meters squared. Obesity was defined as BMI ≥ 25 kg/m^2^.\[[@ref10]\] Waist circumference \> 90 cm for males and \> 80 cm for females was considered an indicator of abdominal obesity.\[[@ref10]\] Lipid disorders were defined according to National Cholesterol Education Program Adult Treatment Panel III (NCEP ATP III) final report as total cholesterol ≥ 200 mg%, triglycerides ≥ 150 mg%, low density lipoprotein cholesterol ≥ 130 mg%, and high density lipoprotein (HDL) cholesterol \< 40 mg%.\[[@ref11]\]

### Biochemical analysis {#sec3-2}

The participants were asked to fast overnight (at least 8 h) for sample collection next morning. A fasting venous blood sample was obtained for metabolic profile. Postprandial samples were taken after 2 h of 75 g of glucose intake. Estimations for fasting blood glucose and postprandial were performed using commercial kits. Raised fasting glucose was taken as the fasting plasma glucose level of \> 126 mg/dL, according to the diagnostic criteria of the WHO.

Inclusion and exclusion criteria {#sec2-9}
--------------------------------

All workers working in the factory for at least past 1 year and residing in same locality were included in the study; known cases of diabetes mellitus were also included in the study. Workers who were seriously ill due to physical or mental component of health were excluded from the study.

Statistical analysis {#sec2-10}
--------------------

The estimation of risk in two groups with respect to diabetes, hypertension, hyperlipidemia, etc., was done with calculation of odds ratio (OR) with 95% confidence interval (CI). *P* values less than 0.05 were considered to be significant.

Ethical issues {#sec2-11}
--------------

All the participants were explained procedure and purpose of the study before taking data. Confidentiality was maintained throughout the study. Written informed consent was taken from the study subjects. Option to withdraw from the study at any time was kept open. The ethical clearance for the study was obtained from the institutional ethics committee.

RESULTS {#sec1-3}
=======

A total of 74 participants were included in the present study; 37 factory workers and 37 comparative group (non factory workers). In both the groups, there were 21 males and 16 females. Among factory workers, 20 (54.1%) were illiterate and 17 (45.9%) were literate while in comparative group all of them were literate. Among factory workers 30 were Hindus and seven were Muslims but in comparative group all of them were Hindus. Majority of participants in both the groups were married; 32 (86.5%) and 31 (83.8%) in factory workers and comparative group, respectively. Detail of demographic profile is given in [Table 1](#T1){ref-type="table"}.

###### 

Demographic profile of study subjects

![](IJOEM-16-137-g001)

Non communicable diseases {#sec2-12}
-------------------------

Hypertension was found to be present in five (13.5%) factory workers and four (10.8%) subjects in comparative group, however it was not significant (OR = 0.77, CI = 0.19-3.15, *P* value = 0.72). Diabetes was present in two (5.4%) factory workers and three (8.1%) subjects in comapartive group, but this was also not significant (OR = 0.64, CI = 0.10-4.12, *P* value = 0.64). Total cholesterol levels were high among five (13.5%) factory workers and nine (24.3%) subjects in comparative group, but this difference was not significant (OR = 2.05, CI = 0.61-6.86, *P* value = 0.23). Triglycerides levels were also checked in which it was found that they were raised among six (16.2%) factory workers and five (13.5%) in the comparative group, but again this was not significant (OR = 0.80, CI = 0.22-2.92, *P* value = 0.74). HDL levels were found abnormal among one (2.7%) factory worker and nine (24.3%) subjects in comparative group and this difference was significant (OR = 11.57, CI = 1.38-96.80, *P* value = 0.01. Details are given in [Table 2](#T2){ref-type="table"}.

###### 

Noncommunicable diseases among study subjects
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Behavioral risk factors {#sec2-13}
-----------------------

Seven (18.9%) factory workers and eight (21.6%) in comparative group fell in category of current smoker or smokeless tobacco users but this was not statistically significant (OR = 1.18, CI = 0.38-3.68, *P* value = 0.77). There were no past tobacco users/smokers in any group. Current alcohol consumption was present in six (16.2%) factory workers and two (5.4%) in comparative group, while former alcohol use was present in four (10.8%) factory workers and zero (0%) subjects in comparative group. This was statistically significant with (χ^2^ = 7.03, *P* value = 0.03). BMI was also calculated in which it was found to be raised among seven (18.9%) factory workers and 13 (35.1%) subjects in comparative group, but it was not statistically significant (OR = 2.32, CI = 0.80-6.72, *P* value = 0.11). Adequate physical activity was practiced by one (2.7%) in factory worker group and three (8.1%) in comparative group, but this was not significant with (OR = 3.17, CI = 0.31-32.03, *P* value=0.30). Adequate fruits and vegetable intake was found in zero factory worker and six (16.2%) in comparative group which was statistically significant with χ^2^ = 6.52, *P* value = 0.01 as shown in [Table 3](#T3){ref-type="table"}.

###### 

Distribution of behavioral disorders among study subjects

![](IJOEM-16-137-g003)

DISCUSSION {#sec1-4}
==========

The present study showed that occurrence of NCDs like hypertension and diabetes mellitus type 2 in factory workers are not much different from the non-factory subjects. Hypertension was present in 13.5% of the factory workers. Diabetes was diagnosed in 5.4% of factory workers. For both the diseases among two groups, results were not statistically significant. In another study by Martinez *et al*.,\[[@ref12]\] among metallurgic and siderurgic company′s workers in 2006 showed prevalence of 24.7% of hypertension and 11.4% for diabetes.\[[@ref12]\] Blood investigation for total cholesterol levels and triglyceride levels were also not different among the two groups. The results for the above parameters were not statistically significant. But significantly higher percentage (24.3%) of comparative group had abnormal HDL levels as compared to factory workers (2.7%) with odds ratio of 11.57. A study by Amidu *et al*.,\[[@ref13]\] among automobile garage workers in 2012 found that raised triglycerides was present in 31.5% of workers and reduced HDL levels were found in 38.5% of the workers.\[[@ref13]\]

When modifiable behavioral risk factors like tobacco use, alcohol intake, physical activity, and dietary habits were assessed, it was found that 18.9% of factory workers fell in the category of current smoker/smokeless tobacco user. This goes in line with another study by Mou *et al*.,\[[@ref14]\] among migrant factory workers in China in 2012 where overall smoking prevalence (including occasional, daily, and heavy daily smoking) was 19.1% among factory workers which was less than the rates obtained for national population.\[[@ref14]\] However, alcohol usage was more statistically significantly among the factory workers than other group. The obesity was present in 18.9% of factory workers although the results were not statistically significant. A study by Al-Zurba *et al*.,\[[@ref15]\] among non-Bahraini workers (labor force) in Bahrain in 2003 found that 30.6% of workers had BMI \> 25.

For physical activity, it was found that inadequate physical activity was present in 97.3% of the population. This is in contrast to another study by Mehan *et al*.,\[[@ref16]\] in 2006 where about 17.3% of the subjects were categorized as physically inactive. In this study the tobacco and alcohol usage habit was prevalent in 31.4 and 5% of the study subjects, respectively. Inadequate fruit and vegetable intake was present in 100% of the workers as compared to 83% of the non-factory group. This is in accordance with another study by Mehan *et al*.,\[[@ref17]\] among chemical industry workers in Baroda in 2007 in which majority (93.2%) of the workers had low intake of fruits and vegetables. In another study by Kishore and Joshi\[[@ref18]\] in 2001 among male workers in Delhi showed that prevalence of chronic illnesses like asthma, heart disease, and diabetes in businessmen and professionals was higher than other categories of workers. Current tobacco, alcohol use and non-vegetarian diet was more prevalent in unskilled (41.61, 36.02, and 61.09%), semiskilled (42.57, 37.62, and 64.34%), and skilled (44.75, 36.96, and 61.09%) workers.

The present study shows that factory workers are not at a greater risk of developing NCDs as compared to non-factory worker with some exceptions like HDL levels, alcohol use, and fruits and vegetable intake. Other possible explanations for the results could be small sample size and healthy worker phenomenon. Healthy worker effect (HWE) is a phenomenon initially observed in studies of occupational diseases. It means that occupationally active people have a more favorable mortality experience than the population at large.\[[@ref19]\] HWE phenomenon has also been shown in some other studies.\[[@ref20]\] The results could also be influenced by statistically significant difference in educational status and monthly income.

Limitations {#sec2-14}
-----------

The study has not taken attempts to control the HWE phenomenon. The two groups were not comparable in all aspects as shown by the significant difference in education and income category.

CONCLUSION {#sec1-5}
==========

NCDs risk factors of alcohol intake and inadequate fruits and vegetable intake are present in factory workers. HWE phenomenon might have influenced the results. Further studies are required to assess the relationship of NCD risk factors with occupation after control of confounding factors and HWE phenomenon with an adequate sample size.
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